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Discussion: New Missions

UWG “is responsible for providing consultation
and recommendations covering a broad range
of topics related to the LP DAAC systems,
services, and capabilities.”

“..is responsible for representing the interests of
the land remote sensing community in this
process.”

LP DAAC UWG Charter
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Discussion: New Missions

Summary of LP DAA
of 13-14 August 2008

"WG Action Items/Recommendations from UWG meeting
icludes items from Brainstorming Activities)

Actions (& leads) (below actions are not prioritized)

e (Clarify disposition of Landsat Level 1T processed data (DAAC)

e Schedule update on status/plans for NLIP at next UWG meeting (DAAC)

¢ (Clanfy strategy for deletion of MODIS v4 data and provide to UWG (DAAC)
* Facilitate Landsat and ASTER machine-to-machine gateway for data access

(similar to MODIS) (DAAC)

¢ Provide DAAC/TNASA recommendations on potential data sets for inclusion n

DAAC (e.g.. eMODIs. VIIES-land, Decadal Survey) (UWG)
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Discussion: New Missions

LP DAAC UWG Mid-year Teleconference

Other Datasets

® Provide DAAC/NASA recommendations on

potential data sets for inclusion in DAAC
(e.g., eMODIS, VIIRS-land, Decadal Survey)

( U WG) (from UWG actions/recommendations)

Seeking UWG members interested in contributing to a white paper.
Anticipate brief discussion of potential data set, and justification for
LP DAAC as source of data (or enhanced data products, tools, etc.)

Might also include enhancements to existing products, e.g.,
seamless ASTER N. Amr ASTER Land Sfc Emiss. Database.
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Discussion: New Missions

ZUSGS

science for a changing world

New Missions/Datasets

LP DAAC UWG Chair

LS. Depariment of the Interior
LULS. Geological Survey




Discussion: New Missions

ZUSGS s

New Missions/Data Sets and
the LP DAAC

LP DA AC LA &gl telecon
April 1, 2010

Kevin Gallo (LP DAAC UWG chair)
Dave Meyer (EOS Project Scientist)
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Discussion: New Missions

Finalizing topic
seems like “herding
cats.”

USGS
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Discussion: New Missions

Time to complete
this topic.




New Missions — Considerations

* The UWG has been requested to provide

)

RS

input related to New Missions/Data to LP
DAAC management in the form of a White
Paper. This White Paper offers the UWG a
terrific opportunity to represent the interests
of the land user-community and play a critical
role in the decision process related to future

mission data that resides in or is accessible
from the LP DAAC.

2USGS




New Missions — Considerations

* NASA and USGS are very interested in the
UWG input on this topic. The White Paper will
be forwarded to the NASA LP DAAC Program
Scientist for consideration of the
recommendations.
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New Missions — Considerations

* What data will you or your successors in land science
community want to use for future
research/applications?

e Please consider the relevancy of the New Missions to the
Land Science Community (and LP DAAC) based on
criteria listed in table at end of slides.

e This is an assessment of the importance these future
missions and data might have among the Land Science
Community, not a recommendation for or against data
archival or distribution from the LP DAAC.

ZUSGS




New Missions - Instructions

* Please review the following New Missions and
complete the table on the last slide (and separate
spreadsheet) related to these missions, or additional
New Missions you may add to the table, prior to the
UWG meeting next week.

 We plan to finalize this table at the UWG meeting
and incorporate the table and informational material
included in this presentation into the White Paper
for submission to LP DAAC management.
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New Missions - Instructions

UWG members have received “Homework Assignment”
with general information on anticipated New Missions.

Soil Moisture Active-Passive (SMAP)

Architecture

Primary Science Objectives « L_band radiometar for high
+  Global, high-resolution mapping of soil accuracy
moisture and its freezedthaw state to; e

o« | hand radar for high resolution;
. freeze-thaw delect

« Cormmon Gm antenna spinsat 15
romm fo provide global coverage
gveny 3 days

+ Memed radiometer & radar data
vield high accuracy, high

—- Link lerrasirial water, enargy and carbon
CYChe processes

- Estmale giobal water and ensmyy fluxes af
the fand surface

- Quantify net carbon flux in boreal

Likinoas ] ] - L rasolufion =oli oisture product
- Extend wga(her ahd climate foracast skiff | AT 660 km polar sun-synchionous
- Davalop Improved ffood and drought ol orbif
pradiction capabiiify — R 3 year mission ife
Development Status Mission Implementation Challenges
+ SMAP entered Phase A in September 2008 - L-band measurements in increasingly
+ Science Definiion Team selected; initial SOT congested terrestrial RFI environment

meeting held in MNov 2008

+ Successfully cormpleted MDR/SRRIPNAR in * Dynamics and control of 6 m spinning

February 2009 antenna
+ Transition into Phase B expectedin October - Resolution of NASA funding profile for
2009 fpending funding profile resolution mission

Science Data Systerns in the Decadal Survey Era Workshop, Jun 25-26, 2009
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Time to complete table that rates New Missions for

New Missions - Instructions

relevance to Land Science community (also provided with
“Homework” to UWG members prior to this meeting).

New Mission/Data Assessment for land remote sensing community

Missions/Sensors

VIRS

SMAP

ICE Sat-ll

DESDynl

HyspIRI

GEOQ-CAPE

Glory

SwWoT

CLARREQ

LIST

ESAISentinel

Landsat-8

others

Anticipated Launch

2011

2013

2015

2017

2013-16

2013-16

2010

2013-16

2017

2012

2012

Evaluation Criteria

Scientifically Relevant

Accessability

Level of Service

Long-term Preservation

Level of Priority

High Level

Moderate

Low

None

Need Addn. Information

F
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New Missions — Survey Results

New Mission/Data Assessment for land remote sensing community

Missions/Sensors
VIIRS SMAP ICE Sat-ll DESDynl HyspIRI GEQ-CAPE |Glory SWOT CLARREQ [LIST ESAlISentinel Landsat8 |others
Anticipated Launch 2011 2013 2015 2017 201316 201316 2010 2020 2017 2012 2012
Evaluation Criteria

Scientifically Relevant

Accessability

Level of Service

Long-term Preservation

3.5 3.4
3.7 34
3.7 3.6
3.7 3.8

Level of Priority

High Level

Moderate

Low

None

Need Addn. Information

1.9-1.0
2.9-2.0
3.9-3.0
4.9-4.0




New Missions — Survey Results

e Comments: 1) Level of priority, in the
present, could be influenced by scheduled

launch date. SWOT now has 2020 date. Some
others are much closer.

* 2) Priority for land science community of
some missions depends heavily on level of
support (e.g. for ICESAT data to be useful
outside the ice community...its processing
and distribution should address this goal).

= USGS
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New Missions — Survey Results

Next Step
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New Missions - Instructions

White Paper
o

Rttt

Azzessment of New Missions/Drata
relevant to Land Sciences Community

prepatred for the Land Processes DAAC

bv the LP DAAC User Working Group
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New Missions - Instructions

Introduction

Backaground

Mew Missions
WIIES
aM AP
[CE SATII

DESDy

HysplRI
GEO-CAFPE

Glory

SWOT
CLARERED
LIST
EsafSentinel
Landsat- &
Other

summaty/C onclusions
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New Missions - Instructions

Introduction

Baclground

Mew Missions
VRS
ahAP
[CE RATII

DESDyr

HysplRI
GEO-CAPE

Gloty

SWOT

CLARERED
—t

ESalSentine]

Landsat-8

Other

Summaty/C onclusions




New Missions - Instructions

For each New Mission relevant to LP
DAAC will prepare following
documentation.....l
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New Missions - Instructions
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VIIRS

Mlazzion Ohjective: The Visible/Infrared
ImazerFadiceneter Smte collects vistblefmftared phnagery
and radometre data. Data types mehide abmosphetic,
clonads, earth radistrn bndget, clearar ndferater aupfaces,
cons, PYIMANY Mstnoment for satisfyme 22 envimrmental data
records (EDE=).

Anticpaied Lanmch: 2011

Assessment of VIES data to Land Sciences Conmronut v
VIIES 15 the follboar-on sensor to the AVHER and MODIS.
EBoth ofthese sensors provided valiable data for the land
solence conmnmity. Cortnoaty of data products fiom
AVHEER and MODIS 15 cxtigal for the land scence

coptrmndy.

Ervmhaton Sammary

I—Scierﬂiﬁ-:a]l:.r Eelvarnt
High: flequemnt use mopertionshessamh
- & onessibaliy
High: drect access ar lughly visible lmlk
-Level of Servie
High: fully suppored by LP D A C mustoeter service
-Long Term Acoessibiliy
High: promary archive/distring or of 'data




New Missions - Instructions
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VIIRS

Mlazzion Ohjective: The Visible/Infrared
ImazerFadiceneter Smte collects vistblefmftared phnagery
and radometre data. Data types mehide abmosphetic,
clonads, earth radistrn bndget, clearar ndferater aupfaces,
cons, PYIMANY Mstnoment for satisfyme 22 envimrmental data
records (EDE=).

Anticpaied Lanmch: 2011

Gallo and Meyer

VIIES 15 the follwr-on sensor to the AVHEE and MODIS.
EBoth ofthese sensors provided valiable data for the land
solence conmnmity. Cortnoaty of data products fiom
AVHEER and MODIS 15 cxtigal for the land scence

coptrmndy.

UWG, etc.
(TODAYY))

Ervmhaton Sammary

I—Scierﬂiﬁ-:a]l:.r Eelvarnt
High: flequemnt use mopertionshessamh
- & onessibaliy
High: drect access ar lughly visible lmlk
-Level of Servie
High: fully suppored by LP D A C mustoeter service
-Long Term Acoessibiliy
High: promary archive/distring or of 'data

Results of
homework

Assessmert of VIIES data to Land Sclehees Conmrmity }




New Missions - Instructions

VIIRS

Mlazzion Ohjective: The Visible/Infrared
ImazerFadiceneter Smte collects vistblefmftared phnagery
and radometre data. Data types mehide abmosphetic,
clonads, earth radistrn bndget, clearar ndferater aupfaces,
cons, PYIMANY Mstnoment for satisfyme 22 envimrmental data
records (EDE=).

Anticpaied Lanmch: 2011

Assessment of VIES data to Land Sciences Conmronut v
VIIES 15 the follboar-on sensor to the AVHER and MODIS.
EBoth ofthese sensors provided valiable data for the land
solence conmnmity. Cortnoaty of data products fiom
AVHEER and MODIS 15 cxtigal for the land scence

coptrmndy.
Evahizton Summmmary
VIRS Level of Priority
Anticipated Launch 2011)
High Level
Evaluation Criteria
—— Moderate 2

Scientifically Relevant
Accessability Low 3
Level of Service None -
Long-term Preservation Need Addn. Information 5

RS
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New Missions - Instructions

Assessment of VIIRS data to Land
Sciences Community

VIIRS is the follow-on sensor to the AVHRR
and MODIS. Both of these sensors provided
valuable data for the land science community.
Continuity of data products from AVHRR and
MODIS is critical for the land science
community.For example: NDVI, LST, water
vapor, SR, albedo, fire, lai/fpar, (reference
MODIS web page/products)

2USGS
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New Missions - Instructions

Assessment of SMAP data to Land
Sciences Community

SMAP is (copy boilerplate from VIIRs). EX:
soil moisture (ag), freeze/thaw (boreal, ag),
ET. Carbon cycle component (growing
season). (Higher res than previous missions)

critical for the land science community.
rational for lower priority — narrow list of tasks,
not demonstrated capabillity, not continuity
mission.

= USGS




New Missions - Instructions

Assessment of ICE Sat-ll data to Land
Sciences Community

ICE Sat-Il is (boilerplate), canopy structure,
biomass, topography? (profiler), carbon
studies, ecosystem characteristics, (what
about icebridge?),

(current icesat— potential exists for derived
product services for LP DAAC community)

ZUSGS
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New Missions - Instructions

Assessment of DESDyni data to Land
Sciences Community

DESDyni is (topography, deformation,
vegetation canopy structure, biomass)

critical for the land science community.

USGS
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New Missions - Instructions

Assessment of HysplRI data to Land
Sciences Community

HysplRI is (refer to HysplRI workshop
recommendations)

critical for the land science community.

USGS




New Missions - Instructions

Assessment of SWOT data to Land
Sciences Community

SWOT is (surface water, topography,
altimetry, lakes/reservoir water storage, river
discharge, flow rates, slope, water surface
slope retrieval)

critical for the land science community.

ZUSGS
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New Missions - Instructions

Assessment of ESA/Sentinel data to Land
Sciences Community

ESA/Sentinel-3 is (MERIS — MODIS-like suite
of Land products)

Sentinel-2 (SPOT-like, more spectral bands)
(need more specifics on mission instruments,
complements VIIRS from a.m. orbit, consider
as follow-on to AVHRR)

USGS
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New Missions - Instructions

Assessment of Landsat-8 data to Land
Sciences Community
Landsat-8 is (we can fill in)

critical for the land science community.

\
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New Missions - Instructions

Assessment of Other? data to Land
Sciences Community

Other? is (ENMAP, Prism, resource-sat, Mike
A. has list, GCOM?)

critical for the land science community.

USGS
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New Missions - Instructions

Scientifically Relevant
High: frequent use in operations/research
Medium: moderate use “ °
Low: minimal use “
None: no use “ “

= USGS




New Missions - Instructions

Accessibility (needs clarification)
High: direct access or highly visible link, LP
DAAC unique tools
Medium: direct access or moderately visible link,
no DAAC unique tools
Low: link somewhere within LP DAAC web page
None: no link needed

2USGS
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New Missions - Instructions

Level of Service
High: fully supported by LP DAAC customer service
Medium: moderate support “ ©
Low: minimal support “ “
None: route to appropriate DAAC for support

\
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New Missions - Instructions

Long Term Accessibility
High: primary archive/distributor of data
Medium: secondary archive, includes
locally produced products
Low: little on-site archive
None: none on-site

)
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Standing Recomendations

LMY G wiould like clarification from LUSGS HQ about the role of LP DAAC within VIIRS erain - new missions
order to represent current land product constituents.

LP DAAC should monitor land satellite future plans. The WG believes that coherent plan is | new missions
needed for continuity into and beyond the Decadal Survey era to avoid the disruptions

currently being experienced by the Land Science community.

Fromote mission design that preserves a continuous flow of archived data, such as building |new missions
two instruments at once.

RS

USGS

WaE letterto USGS

We do moniter, but mission
planningis out-of-scope for LP
DAAC

out-of-scope for LP DAAC
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Discussion: New Missions

Backup Slides
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e Visible/Infrared Imager/Radiometer Suite ——

The Visiblelnfrared ImageriRadiometer Suite collects visiblefinfrared imagery and radiometric data. Data types include atmospherie,
clouds, earth radiation budget, clear-air land'water surfaces, sea surface temperature, ccean color, and low light visible imagery. Primary

Specifications
Multiple V15 and IR channels between 0.2 and 14 microns
Imagery Spatial Resolution: ~400m @ NADIR / 800m @ ECS

Heritage
POES - Advanced Very High Resolution Radiometer
[(AVHRRI3)
DMSP - Operational Linescan System (OLS)
EOS -Moderate Resolution Imaging Spectroradiometer
(MODIS)
HPFP -Early validation of operational instrument and

algorithms

VIIRS Sensor Bands
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ecaa urvey |55|ons

4R ki
®%& NASA Earth Science Decadal Survey Studies. — ~ 3 b {l

=

Home About Missions News Library Contacts Public Qutreach

Recent Events

+ |ICESat-2 successfully completed KDP-A on Decmeber 11, 2009




_I Atmospheric Aerosols & Composition

+ GEO-CAPE (Coastal and Air Pollution Events)
+ ACE (Aerosol and cloud profiles for climate and water cycle)
+ GACM (Glohal Atmospheric Composition Mission)

Atmospheric Water Cycle

+ SMAP (Soil Moisture Active-Passive)

+ ACE (Aerosol/iCloud/Ecosystemns)

+ PATH (Precision and all-weather temperature and humidity)
+ 3D-Winds (Three-Dimensional Tropespheric Winds from Space-based Lidar)

Carbon Cycle

+ SMAP (Soil Moisture Active-Passive)

+ ICESat |l (Ilce, Cloud, and Land Elevation SatelliteBll)

+ DESDynl (Deformation, Ecosystemn Structure and Dynamics of lce)

+ HysplRI (HyperspectrallR Imagery)

+ ASCENDS (Active Sensing of CO2 Emissions over Nights, Days, and Seasons)
+ GEO-CAPE (Geostationary Coastal and Air Follution Events)

+ ACE (Aerosol/Cloud/Ecosystems)

+ LIST (Lidar Surface Topography)

QOceanography

+ ICESatll(lce, Cloud, and Land Elevation SatelliteB)l)
+ SWOT (Surface Water/Ocean Topography)
+ ACE (AerosoliCloud/Ecosystems)

Polar Climate Change

CLARREO (Climate Ahsolute Radiance and Refractivity Observatory)
ICESat Il (Ice, Cloud, and Land Elevation SatelliteBll)

DESDynl (Deformation, Ecosystem Structure and Dynamics of lce)
LIST {Lidar Surface Topography)

GRACE- (Gravity Recovery and Climate Experiment-I1)

+ 4+ + o+

Weather and Climate
+ CLARREO (Climate Absolute Radiance and Refractivity Observatory)
Terrestrial Water Cycle

SMAP (Soil Moisture Active-Passive)

SWOT (Surface Water/Ocean Topography)
ACE(Aerosol/iCloud/Ecosystemns)

GRACE-INGravity Recovery and Climate Experiment-Il)

UL :=

++ + 4+

SCLP (Znow and Cold Land Processes)

RS




NASA “Tier 1” Missions (launch by

2013)

Mission Mission Description Orbit Instruments
Solar and Earth radiation: Absolute
5{,‘222'50 spectrally resolved forcing | LEO, spectraII\’/-
ortion) and response of the Precessing | resolved
P climate system interferometer
Soil moisture and L-band radar
SMAP freeze/thaw for weather LEO, SSO L-band
and water cycle processes radiometer
Ice sheet height changes LEO. Non-
ICE Sat-II | for climate change SSO’ Laser altimeter
diagnosis
Surface and ice sheet
deformation for
understanding natural L-band InSAR
DESDynl1 hazards and climate; LEO, SSO Laser altimeter
vegetation structure for
primaq_ms%&no_msh Secbndar/s mission-is Lbnd Processes

ZUSGS




2015)

NASA “Tier 2” Missions (Launch 2013-

Mission Mission Description Orbit Instruments
Land surface composition for
HvspIRI agriculture and mineral LEO, | Hyperspectral
ysp characterization; vegetation SSO spectrometer
types for ecosystem health
Day/night, all-latitude, all- LEO
ASCENDS season CO, column integrals SSO’ Multifrequency laser
for climate emissions
Ocean, lake, and river water LEO Ka-band wide swath
SWOT levels for ocean and inland SSd radar
water dynamics C-band radar
Atmospheric gas columns for High and low spatial
) air quality forecasts; ocean resolution
GEO-CAPE color for coastal eco’system GEO hyperspectral
health and climate emissions imagers
Aerosol and cloud profiles for Backscatter lidar
ACE climate and water cycle; LEO, | Multiangle
ocean color for open ocean SSO polarimeter

biogeochemistry

Doppler radar

Primary mission is Land Processes

ZUSGS

Secondary mission is Land Processes




NASA “Tier 3” Missions (Launch after

2015)

Mission Mission Description Orbit Instruments
Land surface topography for
LIST landslide hazards and water LEO, SSO | Laser altimeter
runoff
High frequency, all-weather
temperature and humidity MW array
PATH soundings for weather GEO spectrometer
forecasting and SST*
High temporal resolution gravity -
GRACE-II | fields for tracking large-scale LEO, SSO glﬁrcixxva:esggllfser
water movement ging sy
i Ku and X-band radars
SCLP Snow accumulation for fresh LEO, SSO | K and Ka-band
y radiometers
Ozone and related gases for UV spectrometer
intercontinental air quality and IR spectrometer
GACM stratospheric ozone layer LEOQ, SSO Microwave limb
rediction sounder
3D-Winds lF—%_'_'_d_l’—lfh_roposp eric winds for weather
(Demo) forecasting and pollution LEO, SSO | Doppler lidar

Primary mission is Land Processes

trancpnrt

ZUSGS

Secondary mission is Land Processes




Soil Moisture Active-Passive (SMAP)

Architecture

* L-band radiometer for high
accuracy

* [-band radar for high resolution;
freeze-thaw detect

« Common 6m antenna spins at 15
rom to provide global coverage
every 3 days

» Merged radiometer & radar data
yield high accuracy, high
resolution soil moisture product

* 680 km polar sun-synchronous
orbit

Primary Science Objectives

» Global, high-resolution mapping of soil
moisture and its freeze/thaw state to:

— Link terrestrial water, energy and carbon
cycle processes

— Estimate global water and energy fluxes at
the land surface

— Quantify net carbon flux in boreal
landscapes

— Extend weather and climate forecast skill
— Develop improved flood and drought

prediction capability 3 ﬁ 3 year mission life
Development Status Mission Implementation Challenges
» SMAP entered Phase A in September 2008 - L-band measurements in increasingly
« Science Definition Team selected; initial SDT congested terrestrial RFI environment

meeting held in Nov 2008

- Successfully completed MDR/SRR/PNAR in * Dynamics and control of 6 m spinning

February 2009 antenna
- Transition into Phase B expected in October * Resolution of NASA funding profile for
2009 (pending funding profile resolution mission

http.//smap.jpl.nasa.gov/



ICESat-2

ICESat-2

The lce, Cloud, and land Elevation Satellite-2 (ICESat-2) is the 2nd-
generation of the orbiting laser altimeter ICESat scheduled for launch
in late 2015,

Science Objectives

» Cluantifying polar ice-sheet contributions to current and recent sea-
level change and the linkages to climate conditions.

« Quantifying regional signatures of ice-sheet changes to assess
mechanisms driving those changes and improve predictive ice
sheet models.

# Estimating sea-ice thickness to examine iceloceanfatmosphere
exchanges of energy, mass and maoisture.

» Measuring vegetation canopy height as a basis for estimating
large-scale biomass and biomass change.

« Enhancing the utility of other Earth observation systems through
supporting Measurements.

Design

In contrast to the ICESat design, ICESat-2 will use a micro-pulse multi-beam approach. This provides dense cross-track
sampling to resolve surface slope on an orbit basis.

The sensor will have a high pulse repetition rate of 10 kHz (exact number still TBD) which generates dense along-frack
sampling of about Y0 cm.

This concept has advantages over ICESat of improved elevation estimates over high slope areas and very rough (e.g.
crevassed) areas and improved lead detection for sea ice freeboard estimates.

http.//icesat.gsfc.nasa.gov/icesat2/science.php



|ICESat Il Standard Data Products

e |CESat-like products

— Level 1 — ATLAS data converted to engineering units and
calibrated for instrument prelaunch effects.

— Level 1B — ATLAS global products processed with science
calibrations and parameters.

— Level 2 — ATLAS products with Geophysical parameters
processed relative to surface type

— Level 3 Ice sheet DEM and sea ice freeboard

* Considering New Level 3 global products for Atmosphere
and Vegetation (carbon stocks)

ZUSGS




Deformation, Ecosystem Structure and
Dynamics of Ice (DESDynl)

Deformation, Ecosystem Structure
and Dynamics of Ice

Home

Mission Concept

Science
Applications b DESDyni:

A dedicated U.S. InSAR and LIDAR mission optimized for
Technology studying hazards and global environmental change.

Societal Benefit Mission objectives:

Determing the likelihood of earthquakes, velcanic eruptions, and
landslides.
Predict the response of ice sheets to climate change and impact on the
zed level

: -. : Characterize the effects of changing climate and land use on species
Authorized Users Only } habitats and carbon budget.
WMonitor the migration of fluids az=sociated with hydrocarbon production
and groundwater rezources.,

Public Engagement

Events

HASA Contribution - Great SoCal Shakeout, Nov. 13, 2008

http://desdyni.jpl.nasa.gov/



DESDynl Mission Overview

Deformation, F.cosystem Structure and D ynamics of Ice (DESDynl)

DESDynl Mission Science

Earth Surface deformation for improving forecasts of
seismic and volcanic events and other geohazards

Ecosystem Structure for improving carbon budgets
and models and characterizing species habitats

Dynamics of Ice for improving understanding of
changes in ice masses and climate

DESDynl will provide the essential observations to
understand and predict the impacts of climatic and
tectonic forces upon our polar ice caps, sea ice, and
mountain glaciers, upon our global ecosystems and
our societal infrastructures. The DESDynl data is
needed for scientific studies and operational needs.

DESDynl Mission Design

Two Spacecraft- Contemporaneous 3 - 5 year missions
Multi-beam profiling Lidar Spacecraft

1 5-7 beam 25 meter foot print contiguous sampling

7 91 day repeat 393 Km dawn-dusk orbit

1 250-500m equatorial resolution after 5 yr.
Fully-polarimetric L-band Radar Spacecraft

7 8 day near continuous land imaging

1 8 day repeat 761 Km dawn-dusk orbit
Tandem-L InSAR partnership with DLR understudy

Obijectives and Milestones

Antenna concept (reflector vs planar array) down-
selection (Jan 2009)

Lidar instrument design definition (Dec 2008)

Team-X trade studies: radar+lidar single platform,
radar-only platform and TanDEM-L (Jan 2009)

Lidar-only platform design assessment (Jan 2009)
Single vs Dual spacecraft down-selection (Mar 2009)
Mission Concept Review (Feb. 2010)

Deliverables

Application Workshop Report (Feb 2009)
Team-X/IDL/MDL Reports (Mar 2009)
MCR Project Documents (Jan 2010)

Implementation Challenges

Integration observation strategies among three sets
of disciplinary science requirements.

® flight/ground trades for orbit control of repeat-pass
interferometry and for data rate/volume handling

® Assessment of alternate SAR techniques (ScanSAR
vs. SweepSAR)

® Assessment of radar architecture using reflector with
arrayed feed vs. planar phased array antenna

® Exploration of NASA mission cost reduction with
foreign partners

Data System for up to 2,4 Gbps peak acquisition rate




DESDynl Science Requirements

| |
Science Requirement Measurement Requirement Instrument Requirement

Ecosystem Structure » Canopy height and structure metrics < 5-beam profiling lidar
 Global accurate to 1 m accuracy (0° slope) operated at near nadir
Biomass/Carbon at 250-500 m spatial resolution in 5 incidence, 25 m profile
» Global Biomass yrs resolution,
Change - Biomass at 100 m spatial resolution - Lidar 91-day repeat orbit
 Global Biodiversity in low biomass areas * Quad-pol L-band radar
» Forest change maps, annually operating in 30-40° incidence
angles at 10 m resolution,
Dynamics of Ice « 2-D velocity accurate to 1 m/yr at » 5-beam profiling lidar
* Ice sheet dynamics 100 -500 m spatial resolution over operated at near nadir
 Glacier dynamics ice sheets and glaciers, 5 yrs incidence, 25 m profile
» Sea ice dynamics » DEM topography accurate to 1 m at resolution
1 km spatial resolution over ice + Lidar 91-day repeat orbit
sheets and glaciers * L-band radar operating in 8-
 Elevation preciseto 3cm at 25 m day repeat period orbit, global
profile resolution over sea ice accessibility, at 10 m
resolution, continuously over
Deformation  3-D velocity time series accurate to - L-band radar operating in 8-
 Tectonic processes 1-5 mm/yr at 10-100 m spatial day sampling period orbit
« Magmatic processes resolution over active areas, 5 yrs  Global accessibility
» Sequestration, « 10 m resolution
landslides, and aquifer « All continuously over mission
change

R W O Wl W v
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Hyperspectral Infrared Imager (HysplIRI)

HyspIRIl Mission Study

Home Events

You are here: Home
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3 Documents
3 Related Links

« August 2010 =
Mo Tu We Th Fr Sa Su
1

2 3 4|5|6 7 8
9 10 11 12 13 14 15
16 17 18 1% 20 21 22
23 24 25 26 27 28 29

30 31

= =

Science Science Study Group Documents Related Links

MASA/IPL

Welcome to HYSPIRI Mission Study Website

The HyspIRI mission includes two instruments mounted on a satellite in Low Earth Orbit. There is an
imaging spectrometer measuring from the visible to short wave infrared (VSWIR) and a multispectral
thermal infrared (TIR) imager. The VSWIR and TIR instruments will both have a spatial resolution of 60 m at
nadir. The VSWIR will have a temporal revisit of of approximately 3 weeks and the TIR will have a temporal
revisit of approximately 1 week. These data will be used for a wide variety of studies primarily in the
Carbon Cycle and Ecosystem and Earth Surface and Interior focus areas. The mission was recommended in
the recent National Research Council Decadal Survey requested by NASA, NOAA, and USGS.

The mission is currently at the study stage and this website is being provided as a focal point for
information on the mission and to keep the community informed on the mission activities.

Click to find out more information about the 2010 workshop and sign up

Click to view 2009 Workshop Agenda and Presentations

Click to view 2009 HyspIRI Workshop Report

<

\

N'A

http.//hyspiri.jpl.




HysplRI NASA Decadal Survey Mission

Science

This mission provides global surface reflectance, surface
temperature and surface emissivity at high spectral, spatial
and temporal resolutions.

These data will be used to produce the first ever global
measurements of ecosystem function and composition.
Ecosystem function and composition are two of the three
fundamental measurements which together with ecosystem
structure are required to understand terrestrial and coastal
ecosystems.

The data will also be used to address key science questions
related to volcanoes and wildfires, water use and availability,
urbanization and land surface composition and change.

Architecture/Structure

3-year mission, 2 instruments on 1 spacecraft at ~626 km 11 am
sun sync orbit: (1) Imaging Spectrometer (VSWIR), (2)Thermal
Infrared Multi-Spectral Imager (TIR)

VSWIR Science Measurement:

- 380 to 2500 nm in 10nm bands

- 60 m spatial resolution, 19 day revisit
- Global land and shallow water(<50m) n
- Open ocean averagedto 1 km

TIR Science Measurement:

- 8 Bands (7 bands between 7.5-12 um & 1 band at 4 pm)
- 60 m spatial resolution, 5 day revisit

- Global land and shallow water

- Day and night imaging

Status

- HysplIRI 1st Workshop report and whitepaper with science
traceability and baseline architecture

- 2rd HysplRI Workshop , August 11-13, 2009, Pasadena, CA
- Draft HysplIRI Level 1 requirements (baseline and minimal)
-Mission implementation schedule

- Discuss and list potential Level 2 and 3 products—workshop
- Consider partnership opportunities—workshop

- Ready for Mission Concept Review, Dec 2009

Mission Implementation Challenges
-HysplIRl is a high data rate mission. 740 Mbps dual
polarization X-band downlink infrastructure needed at
two polar ground stations.

-Data distribution and processing system for high
volume products

- Flat funding for Tier 2 missions; waiting our turn




Geostationary Coastal and Air Pollution
Events (GEO-CAPE)

NATIONAL AERONAUTICS FINDIT @ NASA :
AND SPACE ADMINISTRATION

] e [ e e T T

Mission

Geostationary Coastal and Air Pollution Events (GEO-CAPE)

Launch: 2013 - 2016 Mission size: Madium

Objectives QOutcomes

‘
B FPradiction of track of oil spills, fires
and re Io"c““ from natural disasters

!JL;I"||I‘-I-:_‘:5_'|‘. an l:_‘.r MUMman versus
natural sources of aerosols and ozone
Precursors

-f-
Dataction and tracking of waterborna

hazardous materials

Coastal health

Dynamics of coastal ecosystams
|Iun-ﬂf and 1 '1'-|IT nts

Obszervation of air pollution transpaort

in Morth, Central and South America Forecasts of air quality

http.//geo-cape.larc.nasa.gov/index.html



Glory will Increase Our
Understanding of the Earth's
Energy Balance

The science objectives of the Glory
mission include:

*The determination of the global
distribution, microphysical properties, and

Details
chemical composition of natural and + Launch Date: NET November 22, 2010
anthropogenic aerosols and clouds with + Launch Site: Vandenberg AFB, California
accuracy and coverage sufficient for a enicte: Teurus K-
reliable quantification of the aerosol direct Orbit
and indirect effects on climate + Altitude: 705km

+Inclination: 88.2 degrees
+ Circular, Sun-synchronous (A-Train)

*The continued measurement of the total

solar irradiance to determine the Sun's Design Life
direct and indirect effect on the Earth's + 3 years; 5 year goal
climate.

(http.//glory.gsfc.nasa.gov/science.htmi)



Surface Water Ocean Topography (SWOT)

About

Mission objectives:

+ SWOT will combine the concepts of WaTER (Water
and Terrestrial Elevation Recovery) and the
Hydrosphere Mapper missions into a single one to
address the objectives of both land hydrology and
oceanography.

Orbit: LED, 550

Instruments: Ka-band wide swath radar
C-band radar

Documents

SWOT Technology Investments

= Ovenview (.pdf)

Decadal Survey Symposium

= G0 to Workshop | SWOT Overview (. pdf)

Related Links

=8WOT atJPL
= 3WOT at 03U

SWOT : Surface Water Ocean Topography;

The SWOT Satellite Mission and its wide-swath
altimetry technology is a means of completely
covering the world's oceans and freshwater bodies
with repeated elevation measurements.

http://decadal.gsfc.nasa.gov/swot.html



Climate Absolute Radiance and Refractivity
Observatory (CLARREO)

About CLARREO Workshops & Conferences Documents

CLARREO Spotlight Near-term
CLARREO Milestone

Just 5 Questions: Fingerprinting the Climate

Mission Concept Review
Fall 2010

Did You Know ?

QN Climate Absolute Radiance and
Refractivity Observatory (CLARREQ
mission, led and developed by NASA
and partner organizations, will
monitor the pulse of the Earth to
better understand climate change.
CLARREO is a climate-focused

http.//clarreo.larc.nasa.gov/index.php



CLARREO Science Data Products

Level Description
0 Raw instrument data
1B Geolocated emitted spectral infrared radiance, reflected solar spectral

radiance and nadir reflectance, GNSS-RO time delays, complete calibration
and verification data records

2 GNSS-RO refractivity, temperature, and geopotential height profiles; cloud
mask

3 Decadal change space & time averaged benchmarking products (global,
10° latitudinal zones, 30° by 30° regions, seasonal and annual)

4 Reference Inter-Calibration infrared and reflected solar products (monthly)

- IR# calibration of CrIS/IASI/AIRS*/CERES
- RS calibration of CERES/VIIRS/AVHRR/MODIS*/Landsat/geo imagers

*MODIS and AIRS are on Terra, Aqua only: may not overlap with CLARREQO mission;
the remaining sensors are all planned for missions in the CLARREQ time period
# For IR, CLARREO calibrates CrlS, IASI which in turn calibrate leo and geo imager infrared channels.



Lidar Surface Topography (LIST)

About LIST : Lidar Surface Topography

Mission objectives:;

: ; SRR ——
AR BT
+ Land surface topography for hazards and water /A "-,‘hl.l AN

s Sl T 2

runaff

/i /) il.- HERe ]

Orhbit: LED, 330
Instruments: Laser altimeter

Documents This global set of data will serve users and
researchers from a wide array of disciplines that
Decadal Survey Symposium need elevation and terrain information.

= 50 to Workshop




Sentinels
Q‘\&\i% esa ogl?ﬂll:'?ing the earth

Eumpg;li Space Agency

== GMES Observing the Earth
.| 05-Aug-2010
P e

........................................................................................................................................ * GMES Space
Component Data Access

Related links

Based on over 30 years of + European Commission
experience developing and GMES site
implementing Earth observation

: - g i Announcements of
satellltn_zs,_ ESA is develnp!ng five Opportunity
new missions called Sentinels

GMES Space
Component... Sentinels overview

ESA's Sentinel
satellites

Sentinels overview

Sentinel-1 3

Sentinel-2 . specifically for the operational

Sentinal-3 needs of the joint European
Sats : Commission-ESA GMES

Sentinels-4/-5 3

rogramme.
prog * Mission Advisory Group

Sentinel-3 : ’ Applications
The Sentinels will not replace

I

Contributing Missions...

Fm""d et nor duplicate satellites that are planned as national initiatives, but will
infrastructure... Lt
rather complement these capacities.
Services through
GMES... Each Sentinel mission is based on a constellation of two satellites to
fulfil revist and coverage requirements to provide robust datasets for
Frequently Asked GMES Services.

Questions...

Sentinel-1 is a polar-orbiting, all-weather, day-and-night radar

Image gallery L imaging mission for GMES land and ocean services. The first
Video gallery 3 Sentinel-1 szatellite i= planned for launch at the end of 2011.
Animation gallery 3
* Sentinel-2 is a polar-orbiting, multispectral high-resolution
imaging mission for GMES land monitoring to provide, for
Calendar 3 ; x 3 5
example, imagery of vegetation, soil and water cover, inland
Contact us *

waterways and coastal areas. Sentinel-2 will also provide
cecich information for emergency services. The first Sentinel-2
satellite i= planned for launch at the end of 2012.

Al

¥ Observing the Earth & Sentinel-3 is @ multi-instrument mission to determine

I— — parameters such as sea-surface topography, sea- and land-
_I surface temperature, ocean colour and land colour with high-

£ BOOKMARE = end accuracy and reliability. The first Sentinel-3 =atellite is

planned for launch in 2013.

http.//www.esa.int/esaLP/SEM097EH1TF _LPgmes_0.html



ESA's Sentinel satellites ELrE

Sentinel-2

Sentinels

Sentinel-2 polar-orbiting
zatellites will provide systematic
global acquisitions of high-
resolution multispectral imagery
with a high revisit frequency.
This mission is tailored towards
the needs of aperational land
monitoring and emergency
SErVICES.

" Sentinel-1 is a polar-orbiting, all-weather, day-and-night radar
imaging mission for GMES land and ocean services. The first
Sentinel-1 satellite is planned for launch at the end of 2011.

® Sentinel-2 is a polar-orbiting, multispectral high-resolution imaging
mission for GMES land monitoring to provide, for example, imagery
of vegetation, soil and water cover, inland waterways and coastal
areas. Sentinel-2 will also provide information for emergency
services. The first Sentinel-2 satellite is planned for launch at the
end of 2012.

¥ Sentinel-3 is a multi-instrument mission to determine parameters
such as sea-surface topography, sea- and land-surface
temperature, ocean colour and land colour with high-end accuracy
and reliability. The first Sentinel-3 satellite is planned for launch in
2013.



Landsat-8 (Landsat Data Continuity Mission :

LDCM)

NATIONAL AERONAUTICS
AND SPACE ADMINISTRATION

MNews & Features

+ How Landsat Helps
+ Special Features
+ People of Landsat
+ Did You Know?

+ Article Archive

http.//landsat.gsfc.nasa.gov/news/news-archive/sci_0017.html

+ NASA Portal
+ Goddard Homepage

Ve X
Ll -

+IMAGES | +DATA | +EDUCATION + REFERENCES

The Landsat Data Continuity Mission: Extending
the Longest Legacy of Global Land Observation

Contributors: Laura Rocchio and Bill Ochs
Posted”
Ocrober 25, 2007

In a wodld newly awash with geospatial
information, only Land:ar offer: a rich
archive of global mid-resolution, highly
calibrated, multispectral data of Earth's
landmazze:. To extend thiz lepacy, plan:
aze in the wos for a July 2011 launch of
the Landzat Dhata Continuity Mizzsion
(LIDHCAD), which will collect and archive
data conziztent with itz predeceszor
Lands:at satellites. This July, MASA
selected Ball Aerospace and Technology
Corporation to buidd LIDCLI:
Operational Land Imager (OLI)
instrument, bringing the long-awaited
Land:ar followr-on mizsion closer to
actualization.
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